The use of PIG-A as a sentinel gene for the study of the somatic mutation rate and of mutagenic agents in vivo.
Mutations are an inherent risk of cell duplication. On one hand, inheritable mutations are the driving force of biological evolution; on the other hand, their accumulation in somatic cells plays a key role in the development of cancer. The frequency of mutants (f) and the rate of mutation (mu) are biological features of any cell population: their measurement could provide important information about the risk of oncogenesis and the exposure to carcinogenic agents. However, the measurement of these parameters is not trivial. To measure f and mu, a potential sentinel gene is the PIG-A gene, which encodes one of the subunits of an enzyme essential in the biosynthesis of glycosylphosphatidylinositol (GPI). Since PIG-A is X-linked, mutational inactivation of the one single copy active in somatic cells entails absence from the cell surface of all the proteins that require GPI for attachment to the membrane: thus, mutant cells display a GPI-negative surface phenotype that can be easily detected by flow cytometry. The measurement of PIG-A mutants by counting cells with the GPI-negative phenotype has proved to be effective to measure mutant frequency in peripheral blood cells of humans and of others animals. Up to now, mu has been exceedingly difficult to measure in human cells; however, by using as a sentinel the PIG-A gene in lymphoblastoid cell lines we now have a test that makes it practical to measure mu in human cells.